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Title: "Testing head having improved frequency properties”
DESCRIPTION

Field of application

The present invention relates to a testing head for testing electronic
devices integrated on a semiconductor substrate. More in particular,
the present invention relates to a testing head comprising at least one
guide provided with a plurality of guide holes adapted to house a
plurality of contact elements, and the following description is made with
reference to this application field with the only purpose of simplifying
the exposition.

Prior art

As it is well known, a testing head (probe head) is essentially a device
adapted to place a plurality of contact pads of a microstructure, such as
an electronic device integrated on a wafer, into electrical contact with
corresponding channels of a testing machine performing the working
test thereof, in particular the electrical one, or generically the test.

The test, which is performed on integrated devices, is particularly useful
to detect and isolate defective devices yet in the manufacturing step.
Generally, the testing heads are thus used to electrically test the devices
that are integrated on a wafer before cutting and assembling them
inside a chip containing package.

Generally, a testing head comprises a plurality of contact elements or
contact probes retained by at least one guide or by at least one pair of
guides (or supports) which are substantially plate-shaped and parallel
to each other. Those guides are provided with suitable holes and are
arranged at a certain distance from each other so as to leave a free
space or air gap for the movement and the possible deformation of the
contact probes, which are slidingly housed in those guide holes. The
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pair of guides comprises in particular an upper guide and a lower guide,
both provided with respective guide holes where the contact probes
axially slide, the probes being usually made of wires of special alloys
having good electrical and mechanical properties.

The good connection between the contact probes and the contact pads
of the device under test is guaranteed by pressing the testing head on
the device itself, the contact probes undergoing a bending inside the air
gap between the guides and a sliding within the respective guide holes
during that pressing contact. Testing heads of this kind are usually
called "vertical probe head".

Substantially, the vertical probe testing heads have a gap in which the
bending of the contact probes occurs, the bending being possibly
assisted by means of a suitable configuration of the probes themselves
or of their guides, as schematically shown in Figure 1.

In particular, figure 1 schematically shows a testing head 1 comprising
at least one upper guide 2, usually indicated as “upper die”, and a lower
guide 3, usually indicated as “lower die”, separated by a gap 13, having
respective guide holes 4 and 5 in which a plurality of contact probes 6
slides, only one probe of the plurality of contact probes being shown in
figure 1 for the sake of simplicity.

Each contact probe 6 terminates at an end with a contact tip 7 adapted
to abut onto a contact pad 8 of a device under test integrated on a wafer
9, in order to carry out the mechanical and electrical contact between
the device under test and a test equipment (not shown) of which such a

testing head is a terminal element.

Here and hereinafter, the term “contact tip” indicates an end zone or
region of a contact probe adapted to contact a contact pad of the device

under test, such an end zone or region not necessarily being sharp.



10

15

20

25

30

WO 2018/108790 PCT/EP2017/082180

_3-
In some cases, the contact probes are fixedly fastened to the testing
head at the upper guide: in such cases, the testing heads are referred to
as “blocked probe testing heads”.

More frequently, testing heads having probes not fixedly fastened are
used, those probes being interfaced to a board, possibly by means of a
micro-contact board: those testing heads are referred to as “non-
blocked probe testing heads”. The micro-contact board is usually called
"space transformer" since, besides contacting the probes, it also allows
to spatially redistribute the contact pads made on it with respect to the
contact pads of the device to be tested, in particular relaxing the
distance constraints between the centers of the pads themselves.

In this case, as shown in figure 1, each contact probe 6 has a further
end zone or region which terminates with a so-called contact head 10
towards a contact pad 11 of a plurality of contact pads of a space
transformer 12. The good electrical contact between probes 6 and space
transformer 12 is ensured by the pressing contact of the testing heads
10 of the contact probes 6 on the contact pads 11 of the space
transformer 12, analogously to the contact between the contact tips 7
and the contact pads 8 of the device under test integrated on the wafer
9.

Contact elements in the form of pogo pins are also known in the art, the
pogo pins essentially comprising an elastic body connected to two end
portions, the elastic body compressing upon contact of the end portions
with the contact pads of the device under test and of the space

transformer.

Generally, inside a testing head, the contact elements are divided into
contact elements adapted to carry power and ground signals towards
the device under test, and into contact elements adapted to carry
operating signals, in particular input/output signals, between the test
equipment and the device under test.
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In the case of a testing head of the kind described above, it is well known
that the presence of several contact elements adapted to carry ground
signals, as well as the presence of contact elements adapted to carry
power signals, creates interferences, therefore causing noise in the
input/output signals used for the test of the device under test, which
limits the frequency performance of the testing head. In the case of
contact elements adapted to carry ground signals, disadvantageous
ground loops may also occur.

The possible necessity of shorting two or more contact pads of the device
under test is also known. According to a known solution, known in the
field as “loop-back?”, it is possible to short two contact pads of the device
under test by means of the contact probes of the testing head, wherein a
first probe carries a signal from a first pad of the device under test
towards the test equipment and then the signal is closed on a second pad
of the device under test by means of a second contact probe which
contacts said second pad. In this case, however, the long path of the
signal from the device under test to the test equipment and vice versa
causes a reduction of the frequency performance of the testing head.

Conductive structures adapted to electrically connect contact probes to
each other are disclosed for example in US 2012/0242360 Al, KR 101
421 051 B1, US 2014/0197860 Al, and WO 20127106220 Al.

However, the need to improve the frequency performances of a testing
head is strongly felt in this technical field.

The technical problem of the present invention is to provide a testing head
having structural and functional features such as to allow overcoming
the limitations and drawbacks still affecting the known solutions, in
particular able to reduce a simple way (and to eliminate in a simple way
too) the interferences, and therefore the noise, caused by the presence of
ground and power contact elements, as well as able to allow an electrical
connection between contact pads of a device under test without reducing
the frequency performances of the testing head itself.

Summary of the invention

AMENDED SHEET
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The solution idea at the basis of the present invention is to provide a
testing head wherein at least one guide is provided with guide holes for
housing contact elements adapted to carry operating signals, i.e.
input/output signals between a test equipment and a device under test,
as well as contact elements adapted to carry ground and power signals,
at least one group of the guide holes into which said ground contact
elements are housed, and/or at least one group of the guide holes into
which said power contact elements are housed, and/or at least one
group of the guide holes into which said input/output contact elements
are housed being electrically connected by a conductive portion made in

the guide, said conductive portion forming a common conductive plane.

On the basis of this solution idea, the above-mentioned technical
problem is solved by a testing head adapted to verify the operation of a
device under test integrated on a semiconductor wafer, the testing head
comprising at least one guide provided with a plurality of guide holes
adapted to house a plurality of contact elements, each of the contact
elements comprising a body that extends between a first end portion
and a second end portion, such a testing head being characterized in
that the at least one guide comprises at least one conductive portion
that includes and electrically connects the holes of at least one group of
the guide holes to each other and is adapted to contact a corresponding
group of the contact elements, the contact elements of that
corresponding group being adapted to carry a same type of signal.

More particularly, the invention comprises the following additional

characteristics, taken individually or in combination if required.

According to an aspect of the present invention, the testing head can
comprise at least one first conductive portion and at least one second
conductive portion, the first conductive portion including and
electrically connecting the holes of a first group of the guide holes to
each other, such a first group housing first contact elements, the
second conductive portion including and electrically connecting the
holes of a second group of the guide holes to each other, such a second
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group housing second contact elements.

In particular, the first contact elements housed in the first group of the
guide holes can be adapted to carry ground signals, and the second
contact elements housed in the second group of the guide holes can be
adapted to carry power signals.

More in particular, one of the first and second conductive portion can
be formed on a face of the at least one guide, and the other one of the
first and second conductive portion can be formed on an opposite face
of the at least one guide.

According to an aspect of the present invention, the at least one
conductive portion can be separated from further conductive portions
and/or can be locally interrupted by at least one non-conductive zone,
so as not to allow an electrical connection between contact elements
adapted to carry a different type of signal and/or contact elements
which must not be short-circuited.

It is observed that the at least one guide can comprise at least one

coating dielectric portion covering the at least one non-conductive zone.

Furthermore, the testing head can comprise at least one lower guide, at
least one intermediate guide, and at least one upper guide, the lower
guide and the intermediate guide being separated from each other by a
first gap, the intermediate guide and the upper guide being separated
from each other by a second gap, each of those guides comprising
respective guide holes for the housing of the contact elements, one of
the first and second conductive portion being formed on a face of the
lower guide and the other one of the first and second conductive portion
being formed on a face of the intermediate guide.

Alternatively, the testing head can comprise at least one lower guide, at
least one intermediate guide, and at least one upper guide, the lower
guide and the intermediate guide being separated from each other by a
first gap, the intermediate guide and the upper guide being separated
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from each other by a second gap, each of those guides comprising
respective guide holes for the housing of the contact elements, both the
lower guide and the intermediate guide comprising both the first
conductive portion and the second conductive portion, the first
conductive portion and the second conductive portion being physically
and electrically separated from each other by a non-conductive zone of
the guides.

In particular, in this case too, the first contact elements housed in the
first group of the guide holes can be adapted to carry ground signals,
and the second contact elements housed in the second group of the
guide holes can be adapted to carry power signals.

Furthermore, the testing head can comprise at least one third
conductive portion that includes and electrically connects the holes of a
third group of the guide holes to each other, such a third group housing
third contact elements. In particular, the third contact elements housed
in the third group of the guide holes can be adapted to carry
input/output signals between the device under test and a test
equipment.

According to an aspect of the present invention, the at least one
conductive portion can cover at least one portion of an inner surface of

each guide hole of the group of guide holes.

According to another aspect of the present invention, the contact
elements can be contact probes wherein the body has a deformation.

Alternatively, the contact elements can be pogo pins, the body
comprising a casing and an elastic member arranged in the casing, the
casing defining a first surface and a second surface, at least one of
those surfaces being apt to abut onto the at least one guide, the
electrical connection between the contact elements and the at least one
conductive portion being a pressing contact through the first and/or
second surface.
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According to an aspect of the present invention, the at least one guide
can comprise at least one common pad connected to the at least one

conductive portion by means of a conductive track.

According to another aspect of the present invention, the at least one
conductive portion can be arranged on a face of the at least one guide
and can have a lower area than an area of the face of the at least one

guide.

Alternatively, the at least one conductive portion can cover a face of the
at least one guide, such a conductive portion electrically connecting the
holes of the at least one of the guide holes to each other, with the
exception of areas where guide holes not belonging to that at least one
group are formed.

According to another aspect of the present invention, the at least one
guide can comprise at least one further conductive portion, which
includes one of the guide holes apt to house a single contact element,
the at least one guide comprising a further common pad connected to
the at least one further conductive portion by means of a further
conductive track and/or comprising a conductive track that connects
the at least one further conductive portion to other conductive portions.

It is also noted that the at least one conductive portion can be
embedded in the at least one guide.

According to another aspect of the present invention, the at least one
conductive portion can comprise a plurality of conductive portions
overlapped to and electrically insulated from each other.

According to yet another aspect of the present invention, the testing
head can comprise at least one conductive track that electrically
connects at least two conductive portions including and electrically
connecting the holes of two respective groups of guide holes to each
other and being adapted to contact respective groups of contact
elements, the contact elements included in those respective groups
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being adapted to carry a same type of signal.

Finally, the testing head can further comprise at least one circuit
component, preferably a capacitor, which is electrically connected at
least to the at least one conductive portion of the at least one guide.

The features and advantages of the testing head according to the
invention will become apparent from the following description of an
embodiment thereof, given by way of non-limiting example with

reference to the accompanying drawings.

Brief description of the drawings

In those drawings:
- Figure 1 schematically shows a testing head according to the prior art;

- Figures 2A-2C schematically show a testing head according to
different embodiments of the present invention;

- Figures 3A-3C schematically show a top view of a guide of the testing
head of figures 2A-2C, respectively, whereas figure 3D schematically
shows a top view of a guide of a testing head according to an alternative

embodiment of the present invention;

- Figures 4A and 4B schematically show a testing head according to

further alternative embodiments of the present invention;

- Figures 5A and 5B schematically show a portion of a testing head

according to further alternative embodiments of the present invention;

- Figure 6 schematically shows a portion of a testing head according to

yet another alternative embodiment of the present invention;

- Figure 7 schematically shows a testing head according to an
alternative embodiment of the present invention, wherein contact

elements are in the form of pogo pins;
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- Figures 8A-8C schematically show top views of a guide of a testing
head according to further alternative embodiments of the present

invention;

- Figures 9A and 9B schematically show top views of a guide of a testing
head according to further alternative embodiments of the present

invention; and

- Figures 10A and 10B schematically show top views of a guide of a
testing head according to yet further alternative embodiments of the

present invention.

Detailed description

With reference to those figures, and in particular to the example of
figure 2A, a testing head for testing electronic devices integrated on a
semiconductor wafer according to the present invention is globally and
schematically indicated with 20.

It is worth noting that the figures represent schematic views and are not
drawn to scale, but instead they are drawn so as to emphasize the
important features of the invention. Moreover, in the figures, the
different elements are depicted in a schematic manner, their shape
varying depending on the application desired. It is also noted that in the
figures the same reference numbers refer to elements that are identical
in shape or function. Finally, particular features described in relation to
an embodiment illustrated in a figure are also applicable to the other
embodiments illustrated in the other figures.

As shown in figure 2A, the testing head 20 comprises at least one guide
40 (a lower guide in the example of the figure) provided with a plurality
of guide holes 40h adapted to house a plurality of contact elements. In
particular, the guide holes 40h are adapted to house a plurality of first
contact elements 21°, which are apt to carry a first type of signal, a
plurality of second contact elements 21”7, which are apt to carry a
second type of signal, as well as a plurality of third contact elements
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21”7, which are apt to carry a third type of signal, as it will be described

in greater detail hereinafter.

The guide 40 is made of a non-conductive material, for example a
ceramic material such as silicon nitride, or of a glass or silicon-based
material, or of a polyamide material, or of any other suitable dielectric

material.

Generally, the testing head 20 is used to verify the operation of a device
under which comprises at least one first region adapted to receive power
and ground signals, and a second region adapted to receive/send
input/output signals from/to a test equipment (not shown) connected
to the testing head 20. In the first region, high current power signals,
usually in the range of 1 A or higher, are handled, as well as ground
signals, whereas in the second region operating signals, i.e.
input/output signals having lower current values, usually in the range
of 0,5 A or lower, are handled. For this reason, in the testing head 20
there are contact elements adapted to carry power and ground signals
and contact elements adapted to carry input/output signals
towards/from a device under test, those contact elements being distinct
from each other and having different physical and mechanical

characteristics.

At this regard, it is underlined that in the present disclosure the term
“first contact elements” identifies the contact elements adapted to carry
ground signals (reference number 21°), the term “second contact
elements” identifies the contact elements adapted to carry power signals
(reference number 217), whereas the term “third contact elements”

badd

(reference number 21””) identifies the contact elements adapted to carry
operating signals, i.e. input/output signals between the test equipment
and the device under test, wherein this distinction does not limit the

scope of the present invention.

For example, in the case of contact elements in the form of probes
formed by metal wires, in the manufacturing of the first and second



10

15

20

25

30

WO 2018/108790 PCT/EP2017/082180

-12-
contact elements 21’ and 21” it is possible to use wires having different
diameters, for example a larger diameter, compared to the diameter of
the wires that form the third contact elements 21"; it is possible to use
also different materials for these different contact elements.

In the example of figure 2A, six contact elements are shown, in
particular two first contact elements 21°, two second contact elements
21” and two third contact elements 217, but the number of those
contact elements may obviously vary according to needs and/or
circumstances, the figures being provided only for indicative purposes

and not limiting the present invention.

Furthermore, again as a non-limiting example of the invention, figure
2A shows a testing head 20 wherein the contact elements are in the
form of contact probes, preferably formed by metallic wires, having a
body 21pr, which has a pre-deformation and is adapted to further
deform upon the pressing contact with the contact pads of a device
under test, said contact probes being housed in the guide holes 40h,
which are formed in the single guide 40, but the invention is not limited
to this and the testing head 20 can comprise a lower guide, an
intermediate guide, and an upper guide, as well as a different kind of
contact elements, as it will be illustrated in detail hereinafter.

Each contact element of the testing head 20 therefore comprises the
body 21pr, which extends along a longitudinal axis H-H between a first
end portion or contact tip 24 and a second end portion or contact head
25.

More in particular, the contact tip 24 is adapted to abut onto
corresponding contact pads 26 of a device under test integrated in a

semiconductor wafer 27.

Furthermore, in the illustrated example, the testing head 20 is a non-
blocked-probe testing head and the contact elements terminate with the
contact head 25 which is adapted to abut onto corresponding contact
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pads 28 of an interposer or space transformer 29.

In particular, the space transformer 29 is apt to perform a spatial
transformation of the distances between the pitches of the contact pads
on opposite faces thereof, the space transformer 29 being generally
connected to a printed circuit board or PCB (not shown), which is
interfaced with the test equipment (also not shown).

Advantageously according to the present invention, the guide 40
comprises at least one first conductive portion 30’ which includes a first
group 40’ of guide holes 40h. In other words, the first conductive
portion 30’ covers an area of the guide 40 which includes the first group
40’ of the holes 40h, which are therefore formed at said area.

In particular, the guide holes of the first group 40’ are electrically
connected to each other by the first conductive portion 30’ and house a
corresponding group of contact elements, in particular a group of the
first contact elements 21°, and therefore house contact elements
adapted to carry ground signals towards the device under test. In this
way, the first conductive portion 30’ forms a common conductive plane,
in particular a ground plane, for the first contact elements 21’ housed
in the guide holes of the first group 40’°, said first contact elements 21’
being therefore electrically connected to each other by means of the
ground plane, with which they are all in contact.

In other words, in the testing head 20, the first contact elements 21’,
which are short-circuited among each other and are housed in the first
group 40’ of the guide holes 40h, are adapted to carry a same ground
signal, resulting in the elimination of interferences on the operating
signals and in an overall improvement of the frequency performance of
the contact head 20.

As shown in figure 2A, the first conductive portion 30’ is arranged on a
superficial portion of the guide 40, in particular on a face FA thereof,
said face FA being an upper face according to the local reference system
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of figure 2A. The first conductive portion 30’ may also be arranged on a
face FB, opposite the face FA, of the guide 40, said face FB being a
lower face according to the local reference system of figure 2A, or it may
be arranged on both the faces FA and FB.

In the embodiment of figure 2A, as previously described, the first
contact elements 21’ of the testing head 20 are contact probes having
the body 21pr provided with a pre-deformation and adapted to further
deform itself during the contact with the contact pads 26 and 28 of the
device under test and of the space transformer 29, respectively. In this
case, the first conductive portion 30’ preferably covers also at least one
portion 40'W of an inner surface of each guide hole of the first group 40’
of the guide holes 40h. More preferably, the internal surface of the
guide holes of the first group 40’ is entirely coated by the first
conductive portion 30’°, the portion 40’'W therefore coinciding with the
entire inner surface of the holes. The electrical connection between the
first contact probes 21’ and the first conductive portion 30’ is therefore
achieved by means of a brushing contact between the body 21pr of the
probes and the metallized portion 40'W of the guide holes into which
the probes are housed.

However, it is underlined that also in the case in which the first
conductive portion 30’ does not coat the guide hole surface, the
brushing contact is in any case guaranteed by the thickness of the first
conductive portion 30’ itself.

In an embodiment not shown in the figures, it is also possible to form
the first conductive portion 30’ in such a way that it is embedded in
guide 40, in this way forming a ground plane which electrically
connects the guide holes of the first group 40’ within the guide 40.
Obviously, such a first conductive portion 30’ emerges at the inner
surface of the guide holes in order to electrically contact the first
contact probes 21°.

The presence of the first conductive portion 30’, which allows to
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electrically connect at least one group of the first contact elements 21’
adapted to carry ground signals and therefore forming a common
conductive (ground) plane, allows to eliminate the noise in the operating

signals carried by the third contact elements 217 inside the testing
head 20.

In this way, the first conductive portion 30’, by electrically connecting
the holes of the first group 40’ of the guide holes 40h to each other,
short-circuits at least one corresponding group of the first contact
elements 21°, said group in particular being a group of ground contact

elements.

In order to further reduce the noise, it is preferable that also the second
contact elements 21”7, adapted to carry power signals, are electrically
connected to each other, and as a consequence, in an embodiment
represented in figure 2B, the guide 40 comprises at least one second
conductive portion 30” which includes and electrically connects the
holes of a second group 40” of the guide holes 40h to each other,
wherein a corresponding group of the second contact elements 21”7 is
housed in the second group 40”, the second conductive portion 30”
being physically separated from the first conductive portion 30’ and
therefore not electrically connected thereto. In this case, the second
contact elements 21” connected by the second conductive portion 307,
i.e. housed in the second group 40” of the guide holes 40h, are adapted
to carry power signals and the second conductive portion 30” also forms

a common conductive plane, in particular a power plane.

In this way, in the testing head 20, the second contact elements 21”
housed in the second group 40” of the guide holes 40h are short-
circuited to each other and are adapted to carry a same power signal.

As illustrated for the first conductive portion 30’, the second conductive
portion 30” is arranged on a superficial portion of guide 40 too, i.e. it is
arranged on the face FA and/or on the face FB of the guide 40.
Furthermore, also the second conductive portion 30” coats at least one
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portion 40”W of an inner surface of each guide hole of the second group
40” of the guide holes 40h (preferably the entire surface), the electrical
connection between the second contact elements 21” and the second
conductive portion 30” being guaranteed by the brushing contact
between the body 21pr of the second contact elements 21” and the
portion 40”W coated by a conductive material (metallized).

It is appropriate to observe again that, in its more general form, the
testing head 20 comprises contact elements adapted to carry ground
and power signals, as well as contact elements adapted to carry
operating signals, housed in the guides according to any kind of
combination, the conductive portions being appropriately shaped so as
to short-circuit even non-adjacent guide holes.

In an embodiment of the present invention shown in figure 2C, the
guide 40 further comprises at least one third conductive portion 30
which includes and electrically connects the holes of a third group 40’
of the guide holes 40h to each other, wherein a corresponding group of
the third contact elements 21" is housed in the third group 40, the
third conductive portion 30” being physically separated from the first
conductive portion 30’ and from the second conductive portion 30” and
therefore not electrically connected thereto. In this case, the third
contact elements 21" connected by the third conductive portion 3077,
i.e. housed in the third group 40 of the guide holes 40h, are adapted
to carry operating signals, that is input/output signals between the
device under test and the test equipment, and also the third conductive
portion 30" forms on a common conductive plane, in particular a signal
plane.

In this way, in the testing head 20, the third contact elements 21’7
housed in the third group 40’ of the guide holes 40h are short-circuited
to each other and are adapted to carry a same operating signal, that is a
same input/output signal between the device under test and the test
equipment.
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The embodiment of figure 2C is particularly advantageous in case of a
necessity of short-circuiting two or more contact pads of the device
under test, since it is possible to establish a loop-back configuration
while considerably shortening the path of the signals, which do not pass
through the entire contact element towards/from the test equipment
but stop at the common conductive signal plane, with consequent
advantages in terms of frequency performance of the testing head 20.

As illustrated for the first conductive portion 30’ and the second
conductive portion 307, the third conductive portion 30’ is arranged on
a superficial portion of guide 40, that is it is arranged on the face FA
and/or the face FB of guide 40. Furthermore, the third conductive
portion 30’ coats at least one portion 40”W of an inner surface of each
guide hole of the third group 40’ of the guide holes 40h (preferably the
entire surface), the electrical connection between the third contact
elements 21”” and the third conductive portion 30’ being guaranteed by
the brushing contact between the body 21pr of the third contact
elements 21" and the portion 40””W coated with conductive material
(metallized).

The conductive portions 30’°, 30” e 30 are made of a metallic material
for example selected from copper (Cu), silver (Ag), gold (Au), palladium
(Pd), rhodium (Rh) and alloys thereof.

Obviously, even if not shown in the figures, it is possible to provide a
configuration in which only the first conductive portion 30’ is present, a
configuration in which only the second conductive portion 30” is
present, or a configuration in which only the third conductive portion
307 is present, or any combination thereof.

Figure 3A shows a top view of guide 40, in particular of the face FA
thereof, wherein the first conductive portion 30’ electrically connects the
holes of the first group 40’ of the guide holes 40h, the first group 40’
being adapted to house a corresponding group of the first contact
elements 21’ which carry ground signals, whereas figure 3B shows a top
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view of the guide 40, still of the face FA thereof, wherein, in addition to
the first conductive portion 30’ also the second conductive portion 30”
is formed, which electrically connects the holes of the second group 40”
of the guide holes 40h, the second group 40” being adapted to house a
corresponding group of the second contact elements 21” which carry
power signals, and is physically and electrically separated from the first
conductive portion 30’ by a non-conductive zone 31 of guide 40.
Similarly, figure 3C shows a top view of guide 40, still of the face FA
thereof, wherein, in addition to the first conductive portion 30’ and to
the second conductive portion 307, also the third conductive portion
307 is formed, which electrically connects the holes of the third group
40’ of the guide holes 40h, the third group 40’ being adapted to house
a corresponding group of the third contact elements 21" which carry
input/output signals, and is physically and electrically separated from
the conductive portions 30’ and 30” by the non-conductive zone 31 of
guide 40.

It is observed that the first conductive portion 30°, the second
conductive portion 30”, and the third conductive portion 30’ only coat
a superficial portion of guide 40, in particular only a portion of its face
FA and/or its face FB, namely the first, the second and the third
conductive portion 30’, 30”, 30” do not extend over the entire area of
the face FA and/or FB, so as to prevent contact elements that are not
meant to be short-circuited from being short-circuited to each other. In
other words, the conductive portions 30°, 30”, 30 have an area that is
less than an area of the face of the guide on which they are formed.

The guide 40 is therefore not entirely coated by the conductive portions
30’, 30” and 30°”, and at least the non-conductive zone 31, which
separates the conductive portions, is present, the guide holes housing
contact elements not meant to be short-circuited being formed in such

a non-conductive zone 31.

Alternatively, in a further embodiment of the present invention shown

in figure 3D, the first conductive portion 30’ covers a face of the guide
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40 (the face FA in the example), except for areas where guide holes
adapted to house contact elements that must not be short-circuited are
formed. In other words, the first conductive portion 30’ is not formed in
areas where the guide holes that do not belong to group 40’ are formed.
In this case, the non-conductive zone 31 is therefore formed only at the
guide holes that do not belong to the first group 40’. It is underlined
that, in this case, the non-conductive zone 31 may also be in the form
of a plurality of non-conductive zones, each formed only at a guide hole
that has to be electrically insulated. The same configuration can be
adopted also for the second conductive portion 30” and for the third
conductive portion 30

At this regard, it is possible to provide that the non-conductive zone 31
is covered by at least one added portion of dielectric material or coating
dielectric portion arranged on guide 40, so as to avoid the presence of
grooves in guide 40, for example between different conductive portions
or at guide holes that don’t have to be metallized, where metallic debris
produced by the brushing contact of the contact elements with the walls
of the guide holes may settle. In other words, the coating dielectric
portion, which preferably has a thickness that is substantially equal to
that of the conductive portions, coats the non-conductive zones 31
preventing metallic debris from settling therein, so as to avoid leakage
and undesired electrical connections between contact elements adapted

to carry a different kind of signal.

It is also possible that all the contact elements that carry a same kind of
signal (for example all the input/output contact elements or all the
ground or power contact elements) are electrically connected by means
of one of the conductive portions 30’, 30” and 30””, or that only some of
them are connected by one of the conductive portions 30°, 30” and 30”.

Furthermore, according to an alternative embodiment shown in figure
4A, the testing head 20 comprises at least one lower guide, still
indicated with 40, at least one intermediate guide 41, and at least one
upper guide 42. The lower guide 40 and the intermediate guide 41 are
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separated from each other by a suitable first gap 32’, whereas the
intermediate guide 41 and the upper guide 42 are separated from each
other by a suitable second gap 32”.

It is preferable to form the conductive portions 30°, 30” and 30 in the
lower guide 40 and/or in the intermediate guide 41 of the testing head
20, since in this way the conductive portions 30°, 30” and 30 are
closer to the device under test.

In the embodiment of figure 4A, the intermediate guide 41 is provided
with a plurality of guide holes 41h, adapted to house the contact
elements 21°, 21” and 21

Similarly, the upper guide 42 is provided with a plurality of guide holes
42h, adapted to house the contact elements 21°, 21” and 21".

Conveniently, also the intermediate guide 41 may comprise the first
conductive portion 30’, which includes and electrically connects the
holes of a first group 41’ of the guide holes 41h to each other, said first
group 41’ housing a corresponding group of the first contact elements
21’°, which carry ground signals. Furthermore, the intermediate guide
41 may also comprise the second conductive portion 30”7, which
includes and electrically connects the holes of a second group 41” of
guide holes 41h to each other, said second group 41” housing a
correspondent group of the second contact elements 21”, which carry

power signals.

Similarly, also the intermediate guide 41 may comprise the third
conductive portion 30’7, which includes and electrically connects the
holes of a third group 41" of the guide holes 41h, said third group 41"
housing a corresponding group of the third contact elements 217,
which carry input/output signals.

In the example of figure 4A, which is provided for indicative purposes
only and does not limit the scope of present invention, the first
conductive portion 30’ is arranged on a superficial portion of the
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intermediate guide 41, in particular on a face FD thereof, said face FD
being a lower face according to local reference system of figure 4A. The
first conductive portion 30’ may also be arranged on a face FC, opposite
to the face FD, of the intermediate guide 41, said face FC being an
upper face according to local reference system of figure 4A, or it may be
arranged on both faces FC and FD. The conductive portions 30” and
30 may be formed analogously.

As already observed for the lower guide 40, the conductive portions 30’,
30” and 30’ only cover a superficial portion of the intermediate guide
41 as well, in particular only a portion of its face FC and/or its face FD,
namely the conductive portions 30’, 30” and 30’ do not extend over the
entire area of the face FC and/or FD and therefore do not extend over
the entire area of the intermediate guide 41.

Furthermore, in the example of figure 4A, the testing head 20 is
manufactured according to the so-called “shifted plate technology”,
wherein the contact elements 21°, 21” and 217, are “buckling beam”
contact probes and are initially formed straight, the relative shift of the
guides causing a deformation of the probe body, as well as the desired
retention of the probes itself thanks to the friction with the walls of the
guide holes into which they slide.

In this case, as previously observed for the lower guide 40, also in the
intermediate guide 41 the first conductive portion 30’ coats at least one
portion 41'W of an inner surface of each guide hole of the first group 41’
of the guide holes 41h, the second conductive portion 30” coats at least
one portion 41”W of an inner surface of each guide hole of the second
group 41” of the guide holes 41h, and the third conductive portion 30"
coats at least one portion 41”W of an inner surface of each guide hole
of the third group 41" of guide holes 41h, the electrical connection
between the contact probes 21°, 21” and 21 and the conductive
portions 30°, 30” and 30’ being established by means of a brushing
contact between the body 21pr of the contact probes and the metallized
portions 41°W, 41”W and 41”W, respectively.
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It is possible to provide a configuration wherein only one between the
lower guide 40 and the intermediate guide 41 comprises the first
conductive portion 30’ and/or the second conductive portion 307, or it
is also possible to provide a configuration wherein both the lower guide
40 and the intermediate guide 41 comprise the first conductive portion
30’ and/or the second conductive portion 30”.

Figure 4A shows as an example an embodiment wherein both the lower
guide 40 and the intermediate guide 41 comprise both the first
conductive portion 30’ and the second conductive portion 30”. This
embodiment also increases the possibility of a brushing contact
between the contact probes and the conductive portions 30’ and 30”
and possibly the metallized portions 41°'W and 41”W.

Still referring to figure 4A, it is possible to provide a configuration
wherein both the intermediate guide 41 and the lower guide 40
comprise the third conductive portion 30””. Alternatively, it is possible
to provide a configuration wherein only one between the intermediate
guide 41 and the lower guide 40 comprises the third conductive portion
30” which short-circuits input/output signal contact elements,
preferably the lower guide 40.

In a preferred embodiment, schematically shown in figure 4B, the first
conductive portion 30’ is formed on one between the lower guide 40 and
the intermediate guide 41, in particular the lower guide 40, and the
second conductive portion 30” is formed on the other between the lower
guide 40 and the intermediate guide 41, in particular the intermediate
guide 41, in the illustrated example on two faces thereof facing each
other, in particular the upper face FA of the lower guide 40 and the
lower face FD of the intermediate guide 41, according to the local
reference system of figure 4B. Obviously, in this embodiment as well
one between the two guides 40 and 41, preferably the lower guide 40,
may comprise the third conductive portion 30’”. This embodiment
simplifies the formation of the conductive portions 30°, 30”, 30” on
different guides.
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Obviously, for both the embodiment of figure 4A and the embodiment of
figure 4B, it is possible to provide that also the upper guide 42
comprises the first conductive portion 30’ and/or the second conductive
portion 30” and/or the third conductive portion 30, as well as it is also
possible to provide a configuration wherein the intermediate guide 41 is
not present but only the upper guide 42, on which the first conductive
portion 30’ and/or the second conductive portion 30” and/or the third
conductive portion 30’ can be formed, is present.

In a particularly preferred embodiment of the present invention, shown
in figures 5A and 5B, a same guide, in particular the lower guide 40 in
the example of the figures, comprises the first conductive portion 30’,
which is formed on the face FA, and comprises the second conductive
portion 30”7, which is formed on the opposite face FB. Analogous
considerations can be made for the intermediate guide 41 and the faces
FC and FD on which the first and/or second conductive portions 30’
and 30” can be formed, and also for the upper guide 42.

It is observed that this embodiment, wherein the first conductive
portion 30’ and the second conductive portion 30” are formed on two
opposite faces of the same guide, is particularly advantageous, since, as
schematically shown in figure 5B, in many cases the first contact
elements 21’ (adapted to carry ground signals) and the second contact
elements 21” (adapted to carry power signals) are very close to each
other in the testing head 20, for example alternated one after the other,
and for this reason it is complicated to form both conductive portions
30’ and 30” on a same face of a guide of the testing head 20. In other
words, in this embodiment, one of the first and second conductive
portions 30’ or 30” is adapted to electrically connect the first contact
elements 21’ (apt to carry ground signals), whereas the other conductive
portion, formed on an opposite face of the same guide, is adapted to
electrically connect the second contact elements 21” (apt to carry power
signals), in particular alternated with the first contact elements 21’°, in
this way simplifying the production of the testing head 20 and avoiding
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complicated interlacement of conductive portions. If the first contact
elements 21’ adapted to carry ground signals and the second contact
elements 21” adapted to carry power signals are alternated one after the
other, both the conductive portions 30’ and 30” are locally interrupted
by suitable non-conductive zones 31’ and 31” (similarly to what
observed in relation to figures 3A-3D), respectively, so as to avoid an
electrical connection between ground contact elements and power
contact elements. The non-conductive zones 31’ and 31” therefore
locally prevent an electrical connection between adjacent contact

elements apt to carry different signals.

Obviously, even if not shown in figures SA and 5B, in this embodiment
it is also possible to provide the presence, on one of the two faces of the
guide, or even on both faces, of the third conductive portion 30””, the
latter also possibly interrupted by suitable non-conductive zones if the
third contact elements 21’ are very close, for example alternated, to the
first contact elements 21’ and/or the second contact elements 21”.

According to a further alternative embodiment of the present invention
illustrated in figure 6, one or more of the conductive portions 30°, 30”
and 30 (the second conductive portion 30” in figure 6) comprises a
plurality of conductive portions that are overlapped and electrically
insulated from each other, said conductive portions being identified
with the reference number 3071-30”n in figure 6. In this case, a first
layer 30”1 is formed on the face FA of guide 40, and the subsequent
layers are formed starting from the first layer 30”1, consecutive
conductive layers being separated from each other by a non-conductive
layer 38”. In this way, different conductive layers may form common
conductive plans for different power (or ground or signal) domains, if

needed by a particular application.

As an example, if the testing head 20 has to carry a plurality of different
power signals (indicated in figure 6 as Vccl and Vcece2), in this
embodiment the face FA of the guide 40 comprises a corresponding
number of layers 30”1-30"n of the second conductive portion 30”, each
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layer being adapted to electrically connect the respective second contact
elements 21” adapted to carry a single specific power signal.
Furthermore, the other face of the guide, in the example the face FB,
can be covered by the first conductive portion 30’, which electrically
connects the contact elements 21’ adapted to carry ground signals. In
this case too, each conductive layer may be locally interrupted by
suitable non-conductive zones 31” in order to not electrically connect
contact elements that must not be short-circuited to each other. In
particular, the non-conductive zones 31” of a layer are formed at the
holes housing contact elements that must not be short-circuited by said
layer, whereas said layer covers at least partially the walls of the guide
holes housing contact elements that must be short-circuited by it.

The conductive portions 30’, 30” and 30’ may therefore be more than
one, as there can be more than one power, ground and signal domains
(the latter occurs when different groups of pads of the device under test
need to be short-circuited), and possibly may be arranged on different
levels if required.

As observed before, in figures 2A-2C, 4A-4B, 5A-5B and 6, the contact
elements 21°, 21” and 21" are contact probes of the “buckling beam”

type.

In a further alternative embodiment of the present invention, shown in
figure 7, the contact elements of testing head 20 are in the form of pogo
pins. In this embodiment, the testing head 20 comprises the lower guide
40 and the upper guide 42 and does not comprise the intermediate
guide 41.

In particular, each contact element 21°, 21” and 21 comprises a body
21pp that includes a casing 33 and an elastic member 34 arranged
inside the casing 33. A first end of the elastic member 34 is connected
to a first end portion or contact tip 24 of the pogo pin, whereas a second
end of the elastic element 34, opposite the first end, is connected to a
second end portion or contact head 25 of the pogo pin. The contact tip
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24, which is inserted into guide holes 40h formed in the lower guide 40,
is adapted to abut onto contact pads 26 of a device under test
integrated on a wafer 27, whereas the contact head 25, which is
inserted into guide holes 42h formed in the upper guide 42, is adapted
to abut onto contact pads 28 of a space transformer 29, the lower guide
40 and the upper guide 42 being separated by a gap 35.

The casing 33 of each pogo pin preferably has a cylindrical shape, but
obviously other shapes are also possible.

Conveniently, the lower guide 40 and/or the upper guide 42 comprises
the first conductive portion 30’, which includes and electrically
connects the holes of a first group 40’ of the guide holes 40h to each
other, and/or the holes of a first group 42’ of guide holes 42h.
Obviously, the lower guide 40 and/or the upper guide 42 may also
comprise the second conductive portion 30”, which includes and
electrically connects the holes of a second group 40” of the guide holes
40h to each other, and/or the holes a second group 42” of guide holes
42h. The lower guide 40 and/or the upper guide 42 may also comprise
the third conductive portion 30’7, which includes and electrically
connects the holes of a third group 40™ of guide holes 40h to each
other, and/or the holes of a third group 42" of the guide holes 42h, the
third conductive portion 30’ being preferably formed on the lower guide
40.

The guide holes of the first group 40’ and/or of the first group 42’ house
first contact elements or pogo pins 21’ adapted to carry ground signals,
the guide holes of the second group 40” and/or of the second group 42”
house second contact elements or pogo pins 21” adapted to carry power
signals, whereas the guide holes of the third group 40” and/or the third
group 42" house third contact elements or pogo pin 21’ adapted to
carry input/output signals between the device under test and the test
equipment.

The casing 33 of the body 21pp of each pogo pin is shaped so as to
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define a first surface S1 and a second surface S2, arranged at opposite
ends of the casing 33 along a longitudinal axis H-H thereof, which
surfaces S1 and S2 are adapted to abut onto the lower guide 40 and the
upper guide 42, respectively, the casing 33 of the pogo pins having a
maximum cross-sectional size (generally around 80 um) that is greater
than a diameter of the guide holes, the term diameter indicating a
maximum cross-sectional size of the guide holes, even of non-circular

section.

The contact tip 24 and the contact head 25 are electrically connected to
the casing 33 of the pogo pins, said casing 33 being made of a
conductive material.

In this way, the pressing contact between the casing 33, in particular
between the surfaces S1 and S2 thereof, and the first conductive
portion 30’ ensures the electrical connection between the first pogo pins
21’ housed in the first group 40’ and 42’ of guide holes of the lower
guide 40 and the upper guide 42, respectively, said pogo pins being
adapted to carry ground signals, while the pressing contact between the
casing 33, in particular between the surfaces S1 and S2 thereof, and
the second conductive portion 30” ensures the electrical connection
between the second pogo pins 21” housed in the second group 40” and
42” of guide holes of the lower and upper guide 40 and 42, respectively,
said pogo pins being adapted to carry power signals. Similarly, the
pressing contact between the casing 33, in particular between the
surfaces S1 and S2 thereof, and the third conductive portion 30
ensures the electrical connection between the third pogo pins 2177
housed in the third group 40’ and 42’” of guide holes of the lower and
upper guides 40 and 42, respectively, said pogo pins being adapted to
carry input/output operating signals.

In other words, the electrical connection between the pogo pins 21°, 21”
and 21 and the conductive portions 30’, 30” and 30", respectively, is
in this case performed by means of a pressing contact of the first
surface S1 and the second surface S2 of the casing 33 on the lower
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guide 40 and on the upper guide 42, respectively, the conductive
portions being formed on a superficial portion of the lower guide 40, in
particular on a face FA thereof, said face FA being an upper face
according to the local reference system of figure 7, and/or on a face FE
of the upper guide 42, said face FE being a lower face, still according to
local reference system of figure 7.

The use of pogo pins as contact elements is particularly advantageous
because in this case it is not necessary to guarantee a brushing contact
between the contact elements and the inner surface of the guide holes,
a pressing contact between the casing 33, in particular between the
surfaces S1 and S2 thereof, and the guides being sufficient to ensure
the proper electrical connection between the conductive portions and
the contact elements, wherein suitable groups of those contact elements
are in this way electrically connected (short-circuited) to each other.

According to a further embodiment of the present invention, shown in
figure 8A, the lower guide 40, which comprises the first conductive
portion 30’°, comprises at least one first common pad 36’ connected to
the first conductive portion 30’ by means of a first conductive track 37’.
In this way, the first contact elements 21’ adapted to carry ground
signals are connected to the first common pad 36’ by means of the first
conductive track 37’, the first common pad 36’ therefore being a
common ground pad. Even if figure 8A only shows the lower guide 40,
also the intermediate guide 41 and/or the upper guide 42 may comprise

a first common pad and a respective first conductive track.

The common pad 36’ may be connected by means of a first connection
wire to a housing (not shown) of the testing head 20.

Furthermore, as shown in figure 8B, the lower guide 40 and/or the
intermediate guide 41 and/or the upper guide 42 (the lower guide 40 in
the figure) may comprise at least one second common pad 36”
connected to the second conductive portion 30” by means of a second
conductive track 37”. In this way, the second contact elements 21”
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adapted to carry power signals are connected to the second common
pad 36” by means of the second conductive track 37”, the second

common pad 36” therefore being a common power pad.

As shown in figure 8C, the lower guide 40 and/or the intermediate
guide 41 and/or the upper guide 42 (the lower guide 40 in the figure)
may also comprise at least one third common pad 36 connected to the
third conductive portion 30’” by means of a third conductive track 37”.
In this way, the third contact elements 21 adapted to carry
input/output operating signals are connected to the third common pad
36”” by means of the third conductive track 37”7, the third common pad
36”” therefore being a common signal pad.

The presence of a common pad 36’°, 36”, 36’ connected to the respective
conductive portion 30’°, 307, 30 allows to extract a respective signal
from the testing head 20 and to connect it, for example, to a PCB
connected to the testing head 20. The common pad therefore can carry
a monitoring signal, for example of the voltage levels on the

corresponding guide.

As shown in figure 9A, it is also possible to provide the presence on a
guide of a further conductive portion 30bis added to the conductive
portions 30’°, 30” and 30, the further conductive portion 30bis
including and metallizing a single guide hole 40h, preferably housing a
third contact element 21" which carries input/output signals. In this
case, the guide also comprises a further common pad 36bis connected
to the further conductive portion 30bis by means of a further
conductive track 37bis. In this way, the third contact element 21
housed in such a metallized hole is electrically connected to the further
common pad 36bis by means of the further conductive track 37bis, so
that it is possible for example to transport an input/output signal from
the further common pad 36bis towards a PCB. It is also possible to
provide the presence of a plurality of further conductive portions,
separated from each other, each performing the metallization of a
respective single guide hole 40h, such further conductive portions being
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possibly connected to each other by means of conductive tracks or by

means of circuit components if needed.

Furthermore, according to an alternative embodiment of the present
invention shown in figure 9B, it is possible to provide that at least two
conductive portions (two first conductive portions 30’ in figure 9B, but
not limited to these) of the guide 40 are electrically connected to each
other by means of a conductive track 39 in the guide, so as to be able to
electrically connect to each other groups of contact elements adapted to
carry a same type of signal but that are housed in respective groups of
guide holes distanced from each other in the guide (two groups 40’ in
figure 9B but not limited to these).

Finally, according to an embodiment shown in figures 10A and 10B, the
guide 40, which comprises at least one conductive portion (the
conductive portion 30’ in the figures but not limited thereto), also
comprises at least one circuit component 50 connected to the

conductive portion, which forms a common conductive plane.

In particular, in the example of figure 10A, the guide 40 comprises at
least two conductive portions (two first conductive portions 30’ in the
figure but not limited thereto), the circuit component 50 being
electrically connected thereto. As an example, the circuit component 50
is a filtering capacitor, still indicated with the reference number 50,
having its rheophores 5S0r connected to respective conductive portions.
The capacitor 50 is able to electrically connect to each other conductive
portions that are apt to short-circuit contact elements adapted to carry
ground, power, or input/output signals. Advantageously, such an
embodiment allows to maximize the filtering effect of the capacitors 50,
and therefore to reduce the interferences caused by contact elements
that carry ground and power signals to a minimum, as well as to
optimize the loop-back technique, since said capacitors 50 are thus
positioned as close as possible to the contact tips of the contact
elements (i.e. on the lower guide 40), namely close to the wafer 27.
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Alternatively, as shown in figure 10B, it is also possible to provide a
configuration wherein the capacitor 50 has a first rheophore 50rl
connected to a conductive portion which includes a plurality of guide
holes (the conductive portion 30’ in the figure but not limited to this)
and the other rheophore 50r2 connected to a conductive portion that
includes and metallizes a single guide hole.

The circuit component 50, which is preferably a filtering capacitor, may
also be any other component suited for specific needs, as for example
an inductor or a resistor or a relay, possibly housed in suitable housing
seats formed in the guide. For example, it is possible connect a pair of
inductors at two conductive portions (such as the two first conductive
portions 30’ in the figure but not limited to these) apt to be short-
circuited in a loop-back configuration and to monitor the signal at those
conductive portions.

In conclusion, the present invention provides a testing head wherein at
least one guide comprises at least one conductive portion that includes
and electrically connects to each other guide holes adapted to house
contact elements carrying a same type of signal.

Advantageously according to the present invention, the contact
elements that carry ground signals are therefore electrically connected
in the testing head, preferably at the lower guide, which allows to
considerably reduce (or even to completely eliminate) the signal noise
generated by the different grounds, since the conductive portion of the
guide forms a ground plane common to all the ground contact elements.

Similarly, also the electrical connection between the contact elements
that carry power signals contributes to reducing interferences and
therefore the noise in the testing head. In this way, advantageously
according to the present invention, it is possible to reduce the common

mode noise.

Consequently, the present invention allows an overall improvement of
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the frequency performances of the testing head.

Furthermore, also the electrical connection between contact elements
that carry operating signals (i.e. input/output signals), preferably at the
lower guide, allows an increase of the frequency performances of the
testing head in case there is a need to electrically connect two or more
contact pads of the device under test.

Advantageously, it is possible to short-circuit groups of probes to each
other (and therefore also the corresponding pads of the device), without
transporting the relative signal of the test equipment, said short-circuit
occurring at the lower and/or intermediate guide, i.e. close to the device
under test, in this way improving the electrical performances of the
short-circuit.

The possibility of short-circuiting the ground and power contact
elements allows to improve also the current performances of the testing
head of the present invention, also avoiding possible burning of the

contact elements.

It is also possible to obtain a testing head with improved performances
in terms of signal filtering, thanks to the presence of suitable circuit
components, in particular capacitors electrically connected to the
conductive portions.

Finally, the presence of a common pad allows to access to the contact
elements directly from the housing of the testing head, such a common
pad therefore replacing the plurality of contact pads and also allowing
monitoring of the respective signals.

Obviously, a person skilled in the art, in order to meet particular needs
and specifications, can carry out several changes and modifications to
the testing head described above, all included in the protection scope of
the invention as defined by the following claims.
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CLAIMS

1. A testing head (20) adapted to verify the operation of a device under test integrated
on a semiconductor wafer, said testing head (20) comprising at least one guide (40, 41)
provided with a plurality of guide holes (40h, 41h), and a plurality of contact elements
(217, 217, 21”) housed in said guide holes (40h, 41h), each of said contact elements
(217, 217, 21"”) comprising a body (21pr, 21pp) that extends between a first end portion
(24) and a second end portion (25), wherein said at least one guide (40, 41) comprises
at least one first conductive portion (30’) that includes holes of at least one first group
(40’, 41°) of said guide holes (40h, 41h) and electrically connects a corresponding first
group of said contact elements (21°) housed in said at least one first group (40’, 41°) of
said guide holes (40h, 41h), and at least one second conductive portion (30”) that
includes holes of at least one second group (40”, 41”) of said guide holes (40h, 41h)
and electrically connects a corresponding second group of said contact elements (217
housed in said at least one second group (40”, 41”) of said guide holes (40h, 41h),
wherein the contact elements of a same group are adapted to carry a same type of
signal, wherein the contact elements of different groups are adapted to carry different
types of respective signals, wherein the contact elements (21°) housed in said first
group (40’°, 41°) of said guide holes (40h, 41h) are adapted to carry ground signals, and
the contact elements (21”) housed in said second group (407, 41”) of said guide holes
(40h, 41h) are adapted to carry power signals, and wherein said guide including the
conductive portions (30’°, 30”) is a lower guide (40) or an intermediate guide (41) of the
testing head (20).

2. The testing head (20) according to claim 1, characterized in that one of said at least
one first and at least one second conductive portion (30’, 30”) is formed on a face (FA,
FB; FC, FD) of said at least one guide (40, 41), and the other one of said first and
second conductive portion (307, 30’) is formed on an opposite face (FB, FA; FD, FC) of
said at least one guide (40, 41).

3. The testing head (20) according to claim 1 or 2, characterized in that said at least
one first conductive portion (30’) is separated from said at least one second
conductive portion and/or is locally interrupted by at least one non-conductive zone

(31, 31°, 31”), so as not to allow an electrical connection between contact elements
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adapted to carry a different type of signal and/or contact elements which must not be

short-circuited.

4. The testing head (20) according to claim 3, characterized in that said at least one
guide (40, 41) comprises at least one coating dielectric portion that covers said at least

one non-conductive zone (31, 31°, 31”).

5. The testing head (20) according to any one of the preceding claims, characterized in
that it comprises at least one lower guide (40), at least one intermediate guide (41),
and at least one upper guide (42), said lower guide (40) and said intermediate guide
(41) being separated from each other by a first gap (32’), said intermediate guide (41)
and said upper guide (42) being separated from each other by a second gap (32”), each
of said guides (40, 41, 42) comprising respective guide holes (40h, 41h, 42h) for the
housing of said contact elements (21°, 21”7, 21””), and in that one of said at least one
first and at least one second conductive portion (30’°, 30”) is formed on a face (FA, FB)
of said lower guide (40) and the other one of said first and second conductive portion

(30”7, 30’) is formed on a face (FC, FD) of said intermediate guide (41).

6. The testing head (20) according to claim 1, characterized in that it comprises at
least one lower guide (40), at least one intermediate guide (41), and at least one upper
guide (42), said lower guide (40) and said intermediate guide (41) being separated from
each other by a first gap (32’), said intermediate guide (41) and said upper guide (42)
being separated from each other by a second gap (32”), each of said guides (40, 41, 42)
comprising respective guide holes (40h, 41h, 42h) for the housing of said contact
elements (21°, 217, 21””), and in that both said lower guide (40) and said intermediate
guide (41) comprise both said at least one first conductive portion (30’) and said at
least one second conductive portion (30”), said first conductive portion (30’) and said
second conductive portion (30”) being physically and electrically separated from each

other by a non-conductive zone (31, 31°, 31”) of said guides (40, 41).

7. The testing head (20) according to any one of the preceding claims, characterized in
that it comprises at least one third conductive portion (30”) that includes holes of at
least one third group (40’”, 41°”) of said guide holes and electrically connects the holes
of said third group (40’7, 41°”) of said guide holes (40h, 41h) to each other, said third
group (407, 41””) housing third contact elements (217).
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8. The testing head (20) according to claim 7, characterized in that the contact
elements (21”) housed in said third group (40’”, 41°”) of said guide holes (40h, 41h)
are adapted to carry input/output signals between the device under test and a test

equipment.

9. The testing head (20) according to any one of the preceding claims, characterized in
that at least one conductive portion (30°, 30”, 30””) covers at least one portion (40'W,
40”W , 40”"W; 41°'W, 41”W, 41"”W) of an inner surface of each guide hole of said group
(40’, 407, 40””; 41°, 417, 41°”) of said guide holes (40h, 41h).

10. The testing head (20) according to any one of the preceding claims, characterized
in that said contact elements (21°, 21”7, 21””) are contact probes wherein said body

(21pr) has a deformation.

11. The testing head (20) according to any one of the claims from 1 to 4, characterized
in that said contact elements (21°, 217, 21’”) are pogo pins, said body (21pp)
comprising a casing (33) and an elastic member (34) arranged in said casing (33), said

casing (33) defining a first surface (S1) and a second surface (S2), at least one of said

surfaces (S1) being apt to abut onto said at least one guide (40), the electrical
connection between said contact elements (21°, 217, 21”’) and each of the at least one
first conductive portions and the at least one second conductive portions (30°, 307,

30”) being a pressing contact through said surface (S1).

12. The testing head (20) according to any one of the preceding claims, characterized
in that said at least one guide (40, 41) comprises at least one common pad (36’, 36”,
36’”) connected to each of the at least one first conductive portions and the at least
one second conductive portions (30°, 30”, 30””") by means of a conductive track (37,

37 n, 377)7) .

13. The testing head (20) according to any one of the preceding claims, characterized
in that each of the at least one first conductive portions and the at least one second
conductive portions (30’, 30”, 30””) is arranged on a face (FA, FB, FC, FD, FE) of said
at least one guide (40, 41) and has a lower area than an area of said face (FA, FB, FC,

FD, FE) of said at least one guide (40, 41).
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14. The testing head (20) according to any one of the claims from 1 to 12,
characterized in that each of the at least one first conductive portions and the at least
one second conductive portions (30’°, 307, 30””) covers a face of said at least one guide
(40, 41), each of the at least one first conductive portions and the at least one second
conductive portions (30’°, 30”, 30””) electrically connecting the holes of said at least one
group (40’°, 41’; 407, 417; 40°”, 41°”) of said guide holes (40h, 41h) to each other, with
the exception of areas where guide holes not belonging to said at least one group (40’,

41’ 40”7, 41”7, 40”7, 41””) are formed.

15. The testing head (20) according to any one of the preceding claims, characterized
in that said at least one guide (40, 41) comprises at least one further conductive
portion (30bis), which includes one of said guide holes (40h, 41h) apt to house a single
contact element, said at least one guide (40, 41) comprising a further common pad
(36bis) connected to said at least one further conductive portion (30bis) by means of a
further conductive track (37bis) and/or comprising a conductive track that connects

said at least one further conductive portion (30bis) to other conductive portions.

16. The testing head (20) according to claim 1, characterized in that each of the at
least one first conductive portions and the at least one second conductive portions

(30’, 307, 30”) is embedded in said at least one guide (40, 41).

17. The testing head (20) according to any one of the preceding claims, characterized
in that it comprises at least one conductive track (39) that electrically connects at
least two conductive portions including and electrically connecting the holes of two
respective groups of said guide holes (40h, 41h) to each other and being adapted to

contact respective groups of said contact elements (21°, 217, 21"7).

18. The testing head (20) according to any one of the preceding claims, characterized
in that it further comprises at least one circuit component (50), preferably a capacitor,
which is electrically connected at least to said at least one first conductive portion and

at least one second conductive portion of said at least one guide (40, 41).



